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= (54) Title: NIOSOME HAVING METAL PORPHYRIN COMPLEX EMBEDDED THEREIN, PROCESS FOR PRODUCING 
= THE SAME AND DRUG WITH THE USE THEREOF 



(57) Abstract: A niosome having a metal porphyrin complex embedded therein which contains a cationized metal porphyrin corn- 
el plex and a niosome-forming substance. This niosome having a metal porphyrin complex embedded therein has an SOD activity and 

can target super oxide anion radical (0 2 " ) and surely decrease it. Because of being in the form of a niosome, it can be delivered to, 
1^ for example, a cancer cell in vivo. Therefore, it can decrease 0 2 " in a cancer cell and exert an excellent effect of treating cancer. 
V gi Moreover, it shows a selective effect and, therefore, is usable as a novel anticancer agent with no side effect. In addition, it can be 

hold in the blood, which makes it favorable as an antioxidant. Owing to this characteristic, it can protect the living body from in vivo 

disorders caused by active oxygen. 
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a^ii*n u c <h (c ck -5 <d <h £ tit c * -5 o 
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mi Its U UT F e T 2 M P y P^^, — 3"V— /x^WL 

-Cfc&o m*. AlZ'Clr>^>7lsy£X2 (FeT2MPyP/4SAS) 

■ (£M) li^P-7^F -88$, ■ (mm liCDDP^ ♦liMMC^, 

*^0jo#«7tt;u7^ gvag^s-^-v-A auTv mz rp 0 r^ns^ 

fljittf* it ( I ) * (II) Sifctt (III) 
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my ji<* jut >=e-j-7 x-;u«, N-m&7j\s*j\"< s.i?W)i>mfrz>mi£ft 
Tju^^i^m^. R 17 fej:tXR 18 N-{s^7;i/+;nf | j> j >'u*. i&myj^ju 

^i)mwmz\^ ±K5Et (i) icfc^T. *R,^^t°g^HT^§, 

5,1 0,1 5,20-Th7+^ (2 -j*3^Ulf B J>W 7$J\,7 ^ V > (T2MP 
yP) , 5,10,15,20 ~T h^ + X (4 — J z>)V) 7$JU7 4 V > 

(T4MPy P) , 5,1 0,1 5, 2 0-Th^=¥7s (3 — ^^-JU\fV 
7^f'J> (T3MPyP) ±ffi5£ (II) (ZfcUT, SR 2 #^e'J^ 

5 KI^HT?*S, CI ,3,5,8 — ^ h 7/^-2,4-^^-6, 
7 - v (4 -/^MUtf 'JvUU75 KX^U) ] ^ftJU^W U> (PPIX-DMP 
yAm) «*ffll^SCt#T#5. 

cne^^wb^u^^ u>a#{cEffi-3r*^«i:UT«, & (Fe) . 

^>73> (Mn) , ziAJUh (Co),l(Cu), =E l JZ/T> (Mo) „ t>U 
A (C r ) v ^'Jy-^A ( I r) Sgtt«#*lA\, 

±IBOp-&. ^JS^iBfiU^iC (I) T*m£*lZ>* : ?-*>it7£)l>7'(V>mi* 
(D-gif&Us K. Kalyanasundaram, Inorg. Chena., 23, 2453(1984). A. D. Adler 
et al., J. Inorg. Nucl. Chem., 32, 2443(1970). T, Yonetani et al., J. Biol. Chem., 
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245, 2988(1970). P. Hambright, Inorg. Chem., 15, 2314(1976)^ (ClStlcCD^;* 

izm cm o z. t a*-e# & . 

(iv E. Tsuchida, H. Nishide, H. Yokoyama, R. Young, and C. K. Chang, Chem. 
Lett., 1984, 991 ^ClBR^Ss (C^OTfr Z> C ttfT'gZ, 

C (D^ ^ > 3 > ^ U ^ ^ X (D^it (Cffl ^ ^ C <t (DT -5 T S'tt^J 

<. -£-<Dfll«!:UT(** ^£'J>SI (LAS) . ==VX^>M (MAS) . 
^>m (PAS) . X-t^T'JV^ (SAS) » *l"(>m. (OAS) lf<£>J]ijfcM 
(DTJU^U^Si^ Kt^UEM (SDS) » 7h7T^«^ (STS) . 

^-y-T-v;u« (shs) . ^-^^^v;usf L ^ (sos) moTJu^j^mmo 

: 2 OfIJg<h-r*l(£JH\, 
V-A£ff^£l±£;fc&<D^;5MCcfcU P o r ^Szt V-Ad:t§ C <h#T§l> 0 
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tC<[:^§) > Tween-80, Span SO (^|C B , ? 

)\,u—v<? f- 8 8 uut, rF 8 sj iKstcfc^^) mmt*±m) m& 

-3/3 -*-)V) , hVVAi£fc\t=l\^t>J^>7jLn-)lW%:mif& 

z\ £&■?%%> 0 

-^rv-Ammiz^rc-ox, (n) (in) tasfts^f*^ 
m^y* v>mm$. ^oi£&Tib-*v-A^izQMZi£&z\ 
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SlCS7t, Po r^l-^V-A(DSOD}Sl!4^WffiUcci:C5, Z\<D<b<Dlt 
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<D<bfc£>-f*kft.tomms mziis $tmmm. wmmm.. mmmt. mmmfrztk 
m m m 

liens, mmm izw e, mm sn^^o-citm \ 
nmm i 

m [5,1 0,1 5,20-fh7*7 (2-*5-J\,\£Vi»l) /lOU?^ 'J 
>] (FeT2MPyP) (A^dt : 

( i ) t°^->M 5 o o m i £ 1 1 o "cs-effti^ ■ iif> 2 - 1° u 

)li£*isT)lTt H 15ml (0.1 5 8mo I) ^r*P^.7t 0 -etf)^ tfP-JU 
12ml (0.1 7 3 mo I ) ^±SWl/t^ilT^ 1 1 0°CT1 H$IEfl£ 

;#fcJ:tX^^A^P T h^7-f- (7)\sS.J- basic type L ^PP/KM) £ 
m\ £j$tre&£5,1 0,1 5,2 0-^h^+X C2-t°U>W T^Jiy^V 
>&mtt (JR«1.1 g> c 

1 H — N M R <5 H (CDCI„ p p m) : 

-2.82 (t°P-;HM HOH, 2 H) v 7.7 2 — 9.14 (tf'J^XD 
H, 1 6H) v 8.8 7 (t°P->»KDH, 8H) 
UV-vis Amax (^PPtIsJUA, n m) 
418, 5 13, 544, 586, 645 
FAB-Mass (m/z) 



WO 2005/084665 



9 



PCT/JP2004/002750 



6 1 9, 6 2 0 

(2) &[C V 7)V^> (A r) PitTT^y^l/^l/AJ^ K 1 5 0 m I Ic 
±BE (1 ) T#7t5,1 0,1 5,2 0-^rh^^X (2-fcf'J>W ^U^-f U> 
0.2 g (3.2X1 0-4mo I) &lS\ZTmffl£l** ££>IC, ft 0.2gi4 
8%^b7K^M 5 m I «fcimfcJMtjft (F e B r 2 ) ^r*P^.T 4 B#^il}ft U7c„ 

;U 5^ basic type L *fHV wMW<DWi [5,1 0,1 5,20-j 

h^ + X (2-t°Uv;U) tfJU:7-fU>] £?#/c (1R10.2 1 g, 9 
4%) . 

UV-v i s Amax (*^/ — Jk n m) 

408. 512, 566 
FAB — Mass (m/z) 

6 7 2 

(3) y/f;WA7 5 F 30ml ±|B (2) TlUfcife [5,1 0,1 

5,2 o--^h^+* (2-tru^u) Ti^ju^^ u>] o.uip- h^x> 

^J^>m^^-JU 6m l <fc£i«;SL 1 3 0°CT-5B^rBlil^b7to 31^£v MS 

basic type I, *fjl^ iWftRWF eT 2M P y P^ftfc 

(lR^9 1 %) o 

U V — vis Amax (7k* n m) 

4 0 8, 5 8 4 
TcHSft-flT (%) 

Found. C75.1 K H 3.9 7, N1 7.66, C/N4.2 5 
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Ca I cd. C 7 7.5 8, H4.24, N1 8.1 2, C/N 4.2 8 

(4) III (1) (CiHMT, 2 -Wz/JlKJ^^i/TfrTM K£4- tf'J^;U 

bti C5,1 0,1 5,20-r h^+;* (4 -^^Utf'J v>»U) t£)17<<V>] 
(FeMT4MPyP) ffe©^« [5,1 0,1 S^O-fh^X (2 

-^JUtfU >W tH;U7^'J>] (MT2MPy P) fccttXffeO^B [5,1 
0,1 5,20-fh7*7 (4->?JUey$>/U) 7ttJU7^rU>] (MT4MP 
yP) ! b±I5fC^DT^T'^^. 

2 

V>^j> [5,1 0,1 5,2 0-rh7^ (2 -*?-)V\£Vi»V) 
<<V>1 (M n T 2 M P y P) : 
(1) ZfUtt>M 5 0 0m I £1 1 0 0 C3=-*:iqiftU 2 - t° U vJkJUU/K* 
vTJI^tK 15ml, ^(DitlCtf P-;U 12ml ^U^Ott!*.* ^TflPTL 

fee *7A^07h^77^- ^PP/M/A) ft' 

»isu ifeg B B a ^LT, 5,1 0,1 5,20-^h^+x (2-tru^;u) TttjU 

7 'J (JlX«1.6 8g, JR^7.0 8?^) , 

1 H — N M R <5 H (CDC I a* ppm) 

-2.8 (If P-JUN H©Hs 2H) , 7.7 (t'J^XDH (4fe) , 
4H) v 8.1 (e«J^>©H (5 fit) , 4H) , 8.2 (tf'JvXDH 
(6fe) , 4H) , 9.2 (tfUvVOH (4fit) , 4H), 8.8 (tf 
P-JKDH, 8H) 
UV-v i s Amax (t7 P P/fr J|/A, n m) 
41 8, 513, 544, 58 6, 645 
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FAB — Mass (m/ z ) 
6 19, 6 2 0 

(2) ±IE (1 ) Ti#fc5,1 0,1 5,2 O-^h^+X 
7|tJU7-rU> 5 0 0mg^tJy^f-WA75F (DMF) 2 0 0 m 

I Z>lU=J> (Ar) ■ 1.9 8g^M 

T* A rTT3W)lUc, iAtHU-v3>, 7k/£7PP/|v 

JUAfCcfc&^^fK «ffi£«£f7lV [5,1 0,1 5,2 0-^h^* 

X i2-YZV*SM 4 U>] (JRI4 0 9mg, JR^ 7 5 .2%) . 

UV-vis Amax (^PP/ftJUA, n m) 

461, 5 5 5 
FAB — Mass (m/z) 
6 7 2 

(3) jfcrc, ±.u<d^>15> [5,1 0,1 5,20— 7"h^*x 

*JU7-fU>] 2 0 0 m g t p - hJH>7JP*>*^ Wl/ 12ml t^SJS 
(1 3 0°C, 8H$H) o J&#» 7K/^PP^UA(Cct^^^^ 

MIC ^A^P^h^^-f- [ (1) &147VU5:N3J;tf (2) m. 
S'&T;U5^s ^^y-;U] t:fioT, l^!tlST^MnT2MPyPWc 
(iRs 1 5 3 m g ) „ 

U V — vis Amax (7k, n m) 
4 5 6, 5 5 5 

(4) 1*1 (1) iCfcUT, 2 -tf y^UA^TK+^T^t K£4-tfy>UU 
*;P*+S/7';U7 s fcKU:aEit.*JU^[4±E (1) Igftl^ (3) IfMtlsltilc 

lttv^v [5,i o.i 5,2 0-fh7+^ (4->^utry^;w /K;u7-f 
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U>] (MnT4MPyP) £?#/c 0 ffeO^JI [5,1 0,1 5,2 O-^h^^X 
(2-p<3\>Utf UvJU) 7|^;U7^U>] (MT2MPy P) fe«fctfffe©&JS [5, 
1 0,1 5,2 0-^h^+* (4-*^)\,\d*Ji?)U) 7£j\s74V>] (MT4M 

p y p) <b±utmmizuT&m.T*g& 0 
nmm 3 

P o rSI-^V-A(DM ( 1 ) : 

( 1 ) tt^xt^m^juy 4 u >tsf*T& u v n»y 1 f e t 2 

MPyP1.4mg (1/imol) t, IflSSttffilT&S SAS 0.3 mg (1 

Atmo i) &umwizwj. zLtL\zmm£VT**;-)i i omi^ts 

nL/s -f^>Zl>^U^^X 1 (FeT2MPyP/1 SAS) £S3iSU7£:. 

*7t. ±ie<£> SAS 1 At m o I IZitX. SAS 1.2mg (4/imo I) 
cttXOAS 1.2mg (4£tmo I) ^Wen-C 3">=l >Zflsy&* 2 

(FeT2MPyP/4SAS) *3ct^V^->=l y 3 (FeT2MP 

y P/40AS) &mtca 

tt^J-Xt&mtfJUy-i l J>m&£UT. MnT2MPy P, M n T 4 
MPyP, F e T 2 M P y P + M n T 2 M P y P (0.5/imo I : 0 . 5 ytu m o 
I ) FeT4MPyP + MnT4MPyP (0.5Mmo I :0.5jumo 

i) %mi\ ^-m^mtuxs sas, oas^iv iuc^^->3> 
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-AJf«ST*§Twe en-61 0.1 3 1 g (1 OOftmo I ) fcJctKzi 
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UX-T^n-JU 0.0 3 8 6 g (10 0 Atmo I ) SrSfcU, litlt'>i(D^P 
i&7j< 10ml iP^., ig^Mig (A r Tv tK&^K 3 0W, 3 m i n , ^P- 

ymmm^mmmm) zfi^fco mmm&mks mm (6 o°c. 3 om i n) & 

cfc^MM® (0.2 2 Atm<£) U Po rSI-^V-A (FeT2MPyP 
/\ SAS^1TW6 1 - Ch o I -^"V-A ; *» B n 1 ) 

(3) ^^->3>^U7^X2 (1 Mmo I ) £JfltV ±IB (2) tMm^^i. 

P o r ^S-^-V-A (FeT2MPyP/4SA SflHTW 6 1 - C h o I — 
Tl-V-A (^p n B 2) 2, 4~6£ 

ffilV ±IE<hl5l«lC-rtl«\ S|2|C7jrrPo r-ais-^-v-A (^^ n °p3^e> 

8) x>q#eti^o 
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stifle, ^>y\sv z (0.5 /tmo 1.) ^h^-v-aje 

l&W^TZfo^ )VU — y t? (Pluronic) F-88 0.54g ( 5 0 fi m o I ) 
fccfctf=l U^fP-^ 0.0 1 54g(4 0(imo l)4ffy»y, dftlc^igi: 
UT^mO^PP/M^A (^3m I) £*)[|;UJi-£U£o S^^*^T5»flI^:^ 
J&£-t±£?fL ^Jl^i&zkl 0ml£flP*., iSWMJK*}^ 3 0W, 3 0m 

i n, ■zfu-ym.m^mmmm^^tc.o mmfctm&s sf*s(5o°c, 30 

m i n)fcJ:0:jli31i(i® (0.2 2 /*mcf>)U P o r S1~^"V-A( F e T 2 M 
PyP/4 SASSIF8 8-Cho I -^"V-A ; 9)^r#7to 

n m m 5 

( Nicomp 370. Particle Sizing System) £fTo/c<> Mtifcffll 3 |C^(,v£e£U£: F 
eT2MPyP/1 S A SiUST W 6 1 - c h o I ~:*V-A (^BjfiS 1 ) *3 
cfctXF e T 2 M P y P/4 SASS1TW6 1 - c h o I -^"V-A (^B^iS 

2 ) ommytmimm^m^m 3 fC7F-t„ 
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/Co 

H S£ 00 6 

Po r^S-^-y-A<7)g)6*I^gL}IJ^ (^<D 2 ) : 
HJWJ6 «h|5)#ICUTv MnT2MPyP/1 SASSITW6 1 - c h o I 

2 8 . 5 n m (-fr^I^te 9 0 %X\ »U tt¥-mtL'& 1 4 6 n m<D%<Drf 1 
0 %@Jg) , MnT2MPyP/4S A SSiTW 6 1 - c h o I —JrV-A 

C0¥±^I(* 2 8.5nm (ftfijW\-&lt 9 0 %T\ 
ill 4 6 nm<£>*><£>;!>M 0 %?IJg) £t£<0. 1 0 0 nmJUTT&oT£ 

H 0iJ 7 

P o r^il-^V-A^gftX^ h;U}« : 
(1) P o r-Sil-^-V-AlC&lxT, ^SUfc/tiH/^ U >$i#^-^V-A 

hM'JJt (ft;$^HIf, RF-5300PC) £fro7t 0 

*v>m# (jut. rii7U-iftj znmmu 2mizmcx^m 

&J3 [5,1 0,1 5,2 0-fh7+X (2-*5-)V\£Vifi)» i£)V74 
g>] (MT2MPyP) (DM7U-ittliH 2 T2MPyP < !:, £JI [5,1 
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0,1 5,20-jh7^ (4-*5MHfU5W tffry 4 V >1 (MT4MP 
yP) ©#l7'J-ftT1iH 2 T4MPyP^to ) 

f£\ H 2 T2MP y P/4 SASS1TW6 1 - c h o I V-AfccfctXH 2 
T 2 M P y P/4 S A S H 2 T 2 M P y P(D^^cX^^ 

HPifflJt (;iiJ^SlEH5 0 0-8 0 0 nm) £frofc<hC:3, H 2 T 2 M P y 
P/4 SASSITW6 1 - c h o I V- A7K^"C(i 6 4 5 nmlCtf-^ 

C^^t°-^;JSS(i7Kfecfc^^y-;i/f-e(DH 2 T 2 M P y P(7)^7t;JSS 

-JU (Jl&fHII) ) o 

^f^mUOif-^lt. *$y-)\> (6 4 2 nm) , J -)V (6 4 3 n 
m) v 2 -Zfuny-)V (6 4 5 nm) , n -Z/^/-jU (6 4 5 nm) , 
U>^Uzi-iU (6 4 2 nm) fiD^ffiMfpT'tD H 2 T 2 M P y P ©i)fe7x^ 

t> VM%±M£.nmo)^^t hM&m-cfo^fco u^u 7Kt*(dh 2 t 2 mpy 

5©;JSS(C'>7 h (6 3 0 nm) U£ 0 cn^U. — ^" V — A (C&JS $ tlfc H 2 T 

2MPy p(i±iE<D7;u=i-;u^i < h^a^i'a^ti. -ft&tt. iwm&v^ 

ZftZo £fc. H 2 T2MPyP/1 S ASS1TW6 1 - c h o I "^"V-A 

(2) -*v-A<D-ft?mwk%mmzftfeUT-ttm(Dmvk. %tm 

(ANS) HU$J5££fT^7Co **/-;k J - 

;U/^PP7tv;i/AfccttXAN S^iSTW6 1 ~:*V-A (/lilU? V 
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il^tlTU&U) mM^T'OAN S(DmytX^& hM$. 8 5 nm (Wi 

^I3 8 5 nm) (C \f-^7 ^TFTmUOTs^ MUi&ofco TttlU?^ 
U >ig#:i:AN S^— HlcailUfeTW6 1 ztV-AM^CAN S©^ 
HU^lJl^UfciC^ 4 8 5 n mTI3:&:< 4 5 0fc<fctf5 0 0 n 2 
0<Dt:-££7FU Ctie>2O(Dt 0 -^^^Jg ! fe4 8 5 n mTO^tKCht^T 
M'>U£ 0 C(D#jfi(C7ttJU7^ U>agft<DS o r e t ^(DPfiJRIf-^#}£-r£ 

d<hj:yv an s£t$)),74 v>m&<Dffim'Emft±c,fr£mxz>fts hmv?* 
-ju- 1 ,3,5-^hiji> (dph) £t$)i,7 j v >mte&-mznmz 

§410nm, 434 nmfccfc#4 5 7 n mfCfeUT t°-^(D;Ji4>(ijiSft-f\ 

cnj; udph ttfji,?* g >m^t(o^-Kwmms.< , g >MiiD 

tlfeH 2 T2MPyP [*±iac»7;U3 -;Mi££I{Uc2tI1£*I^lC#3E U -ft=f- 

n m m s 

1 ,3,5 h (dph. 1 mm) ^m^fc^m^y -< u>$gft^ 

S-^-V-AlCfeft^^Tfeil^Mil^^lT^Tt R F - 5 3 0 0 

PCfcWRF-5 4 0/5 0 0 0 fflH«JJ^#il^H> ilJJ^SJgigH 5-6 
0°C, a^»fi3 6 1 nm, 3^&il4 2 8 n m) 0 DPH^ftl/fc 
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Tws 1 - c h o i -^-v-a c/^>£) o&ftmytmmm%.<Di&m-mytm 
(Dmm (a»5/^^y;na») -m, tw6 1 -c h o i z^v-a-^ro 

*BfS&@£ (Tc = 3 6°C) #5fiT£3flHttJ£<0^W*e>*l£:. DPHm 
UcFeT2MPyP/1 SA S^STW6 1 - c h o I - JxO^itWittt 

jW5na«o!>ajs-«3ta©w«Ttt» ±^<D^>^tmmizT c (=3 7°o 

fc„ Ctlli, FeT2MPyP/1 SASiTwe e n-6 IU^I/XjP 
-JU<fc<£>415#ffllCScK feO-C^y, FeT2MPyP/1 SAS^Twee 

n-6 1 □ is^n-ju&Bm.-fz>-*v-A-ttTm* ic^-rs ci^a 

DPH$ftUcMnT2MPyP/1 S A SQM=-J- y-AO^ftil 

mm(Dmftm%trji<mm-vmmu£i 0 ctizoztb, MnT2Mp y p/i s 

ASiTween-61 fecttXzi |/XtP -JKE>*B5flFffl IC«^£, M n T 2 M 
PyP/1 S A S#Twe e n - 6 1 feJctXu -JM^ZL^y- A~^ 

n m 9 

P o r^Iz^V-AOlnitttMi : 
$»Po r^S-^y-A<D*n^1££, Z^V- ■ (A I a m a 

r Blue) m&m^fcnmmn%i mmwum iz&vm^fco 

igflsjiJgO, 1 2.5, 25, 50, 1 0 0 At M) #flBttt4£ LTIi, 

±IHPo rSa-^-y-A©m^TftS^JS^;U7-f U>$S# O^gO, 1 2. 
5, 25, 50, 100m M) fccfctf— 3*"V— A 2500, 5000, 

1 0 0 0 0, 2 0 0 0 0/iM) ^fflUfc. (^t. 6 P o r^it-^-y-ACD)S 
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DDP, m&.Os 10, 2 0, 40, 80£tM) fc<fctfT-< h^-f v> C (MC 
C, ;SJgO, 7.5, 1 5, 30, 60m M) 3?£JfH^ 

>$HJfe [Lewis Lung Carcinoma (LLC), I0fy->/t 
^ttW&Sttfc&SSUfcifcOii U T&<5o ^ftM, I 0 % F B s &m?Lfc D M E 
( 1 0 O/i I /w ell, mmm. I X 1 0 4 c e I I /w ell) £*#/c„ C£> 

mmmmrn.^, 9 6^x;u^u-h^#^x;ncinx., =j&fbK* (co 2 ) 

>^-=l^-^- (C0 2 5 %) rtf2 4^0*8*1x^0 OniJUZfU- r*F*3(£>*8 

i&&&&&s ^&mmuTm\fc& : Mm<Dummm doo^i/wei 1 , m 

m : Mmo~1 0 0 MM) £;«U $e>lCC0 2 'f>+a^-^-rt'e2 41$FI 
O+i^-hlfc. jtilMMLfcZ^V- ■ y'J\^-mm (1 0 m I /we I 

-^-^ffll^TURJtfiaHS (ajKftft5 7 0 n mfccfctf#RSJ&:ft6 0 0 n m) £ 

P o r^i-^V-AiUTFe T 2 M P y P £^2*1 LT^/UP-^ ^> F - 8 
8 -ThV-A (*^^ n n n 9) ^fflL^li^-CO^^IS1 1 lZ7jk-f 0 

^14^r^L^o 43IC, F e T 2 M P y P;tJg2 5 u,MU±lZt5lf^>^^>^>Zf 
Uy#*F e T 2 M P y P/4 SAS©L L C$0^#^li, CDD PfeJctfM 
MCfD^n^lZit^'Pi&^^fCo HfC, FeT2MPyP/4SASSlF8 
8 - C h o I -yjr V-Ali, }«}lJgOii^<t±tfC L L C»llfi£#S©ffiT#Jl 
6*1, ^Qill5 0MM-Cllll^1 0%JUT<h/J:U, Il£^/E£ftTC^C 
DDP J:tXM M C ck U flSnfciaS^tt*^ Lfeo 
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&fc. Po rSl-tV-AT^FeT2MPyP/1 SASSITW6 1 
-chol -^"V-A (a&SBWS 1 ) fccfctfF e T 2 M P y P/4 SASSlT 
W6 1 - c h o I -^-V-A (*5B^S2) fc % Jl£^ffl£;ft-CU£CDD P33 

7tt;i/7^U>|g<*<^B^7>rU>igi*SS-^v-A^micii^Ufe) . 

X Jig 00 10 

^S^U^^f 'J >$8tt£iBtt4b7lcft (H 2 0 2 ) ©ffiSf^ffl : 

-i&ic ^ia*j©ja^b7k* (h 2 o 2 ) #«ETrc*si\T. 
7^ y >»#kfc7ii>u7-f 'j>i#imuTi\5fc46, H 2 o 2 <tmjss<ffls-f^ 

/B^-£<DT##?U^UC:£i&S$g#£:h.TU«5 [ R. F. Pasternack and IB. 
HalliweU, J.Am. Chem. Soc, 101, 1026 (1979) ] . fCt, «5 M 

n T 2 M P y P. =.JrV-& (^^) W5Mn T2MPyP/1 SAS^S 
ITW6 1 - c h o I -^7-A 0*:3&Wfi&5) » M n T 2 M P y P/4 S A S 
S1TW6 1 - c h o I "3-y-A (^mmShS) t H 2 0 2 <D*BS#ffl£U V 
-v i sjJiJJtcfcy&l'tUfc, #*&ag<0H 2 O 2 <t<D*S5#fflil3 J: 

tKdtlfCct^)^ft?|C«^<7K;U7^ y >£gft:S o r e trMfclRtr-^ (4 5 6 n 

-A-^yh'^A^- If (Cu/Zn-SOD) O^fe^fe-ttT^-To ^ 

fe. um(Dmmitnm®2 izm-3^T3$zt£i\ H 2 o 2 mmizi .2, 2.0, 3. 
0, 30mM, &m7fij\s7 4 i J>m&mmit5 vulture cme^in^st 4 
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m 4 





t , /2 (sec) 


MnT2MPyP 


7 3 0 


MnT2MPyP/1 SASS1TW6 1 


10 0 5 


-chol —j-y-A (*¥£W&5) 




MnT2MPyP/4 SASSITW6 1 


8 0 6 


-chol -tfy-A (4ggttfi6) 




Cu/Zn-SOD (iURB) 


1 0 



t 1/2 liC u/Zn-SO D<M n T 2 M P y P<M n T 2 M 
PyP/4S ASS1TW6 1 - c h o I ~^-y-A<M nT2MPyP/1 S 
A SSITW6 1 - c h o I — ^V-ACDJISfCiiflnUfco ClOaSliv M n T 2 
M P y P(i{g^^(D7t46^;U7^ U >^®ttibTH 2 0 2 <h^Jgi^<fflS^ 
m-t&OX-ftMUmiWlZltfU, M n TM 2 P y P^ilTW6 1 - c h o I 

ffii^ftmot£i\o^ftMum^fc®£mx*>nz> 0 commit. nmmKDmyt 

■^^O hJUmmcDlfemtltiJ&lsT^&o MnT2MPyP/1 SASSI 

TW6 1 - c h o I ztV-A© t 1/2 [iC u/Z n - S O DO^HlZbt^X^ 
^ < , Cu/Zn-SOD (Ctb^Ti^U H 2 O 2 Wti£& : gTZ> d £ t>^£*Uto 

n m M 1 1 

Po r^iS-^-V-A(DSOD}g14SFffl (^"(0 1) : 
Po r^ii-^-V-A(DSOD;St4 (^t)^. O z --»4Stt) £w=l 
- h\ 7^<< Kt*ry^e>fe«fctX/\*h^-e»0^h^P-AciilcJ:UWfiBiU7fc 

[(1) J. M. Mccord and I. Fridovieh, J. Biol. Chem., 244, 6049 (1969) fccfctf 
(2) J. Butler, W. H. Kopenol, E. Margoliash, J. Biol. Chem., 257, 10747 

(1982)] o ft^lc«TIB(Dcfc5>lc:fTo7to #S?lt;uy 'J >}«Jt-r o~ 1 oo 

0mM£>Po rSl-^V-AM (A^) £ 5 7k2pJU-tSiSI Ufc a #(C, 0. 
3mM+U->f>7« 6 0/iM?h^P-Ac7KMfecfc^3 0mMiJ>l 
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mW7^mm ( P H 7 . 8 % ) 2 0 m I lj , £ t> IC Wk 2 4ml &1}UXT 

m&mm csmm) zmtco z.oBmm 2.1 m 1 \zAmm 0.3 m 1 tn^ 

0.2 ml ZtinXTtikm (2 5°C, 1 Om i n) Ufc 0 t%m'&<D}%&Mm\Z 7 ul 
g/m I ^3^^--lz7j<^ 0.1 mK 2 5U/ml+^>f>^*yy-l2' 
(XOD) 7k-;g}& 5Ml4W<I^LT5 5 0 nm (7iP5 1 h^P-A 

^Ml^^O^m^jlJgfiv #S7tt;i/7^ U>^#0~1 0 0 MM, ^trv? 1 
y0.05mM, XOD2.5 U/m I , =f- h^P-Ac 1 0|iMfc«k^^7- 
if 0.2 3 ix. g/m I o PorSIztV-AI;W (7"^> 

dtie U V - v i s ^IMiJ^lCfclt^ TB^reT- 5 5 0 n m-etf)P»Jgj (DM 

^ciSJg (v i fccfctf v o) TzC^eRiW ( I C) £HaiU 

*^W(c, r#«7t5;u^^ y >$gft}lJg- I cj <DM1&<S:y I c= 5 o %fcl*<5 
y >a!Jg (I C 50 ) ^^i6TCti^SOD5S'I*0^c!:U7t (I 

P m [Z.-D I NT *> P)&(Z S O D ;Stt£l¥ ffi U£:„ 
PlSm ( I C) =1 - (v i /v o) 

vo : Po r^il-^-V-Atet^P^TO^xP^ h-^P-Ac^^iiJg 
v i : Po rSlz^-V-AiMT07iPf h£ P-A c £fi!oSJg 

§i| 5 (C#?fi#/S/H^U37 y >$gft^C0 I C 50 ^to &*3. M n T 4 M P y 
P(D I C 50 (i7^-r H \dy^£>(D3?iffi.iiM. : &:7j<L>Jt [ I. Batinic-Haberle, L. 
Benov, and I. Fridovich, J. Biol. Chem., 273, 24251 (1998)] 0 
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m 5 





1 C 50 UM) 


MnT2MPyP/1 SASS1TW6 1 


0.3 2 


-chol -pj-v-a (*mWSh5) 




M n T 2 M P y P/4 SASS1TW6 1 


0.18 


-chol -7tV-A (*^» D n6) 




MnT2MPyP 


0. 1 8 


MnT4MPyP 


0.4 3 


MnT4MPyP 


0. 7*' 



*1 I. Bat inic-Haberle, L. Benov, and I. Fridovich, J. Biol. Chem. , 
273, 24251 (1998) 



C0)tS&« MnT2MPyP/1 S ASS1TW6 1 - c h o I — ^V-Afc 
cfctXM nT2MPyP/4S ASS1TW6 1 - c h o I —yjry-AO) I C 50 
lt<&tt%k [M n T 2 M P y P {$MU) ] V * MW^S 

H 09 1 2 

Po rSS— ^V-AOSODSttfFflfi (^©2) : 
Po r^H-^-V-A^SOD;gt4 0 2 --M*5S14) ^UW 

(R i ley) h V 7 H 7 P ->SlCct U M [ D. P. Riley, W. L. 

Rivers, and R. H. Weiss, Anal. Biochem., 196, 344 (1991)] . A-ft^JlCfiTlE 
OJcpfCfjofCo 3 6°C{C*3UT, O z - • §£*3E^T>$>&mM<ktl l J0A%:^tJ 

ity-^juxjisttzs Fm&t&mmmoip o rnm-^ry-A^ii6 o mM h 

EPES/HEPESNa mW^M ( P H 8 . 1 ) U O 2 ~ ■ (C«^ 

< 2 4 5 nmom^tmomm (0 2 - • M5feJKJtB<©3«Sft») *«I^Wrci«3tL, 
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m 6 iz^m^m^y ^ v >m&%k(D k cat ^^-r 0 MnT4MPyp 

(Dk cat imts #9 #5 ^(D^mmX'TjkUr^ I T. Ohse, S. Nagaoka, Y. 
Arakawa, H. Kawakami, and K. Nakamura, J. Inorg. Biochem., 85, 201 
(2001)] o 



6 





k cat (M~' s"') 


MnT2MPyP/1 SASS1TW6 1 

-chol ~^-y-A (*mW3>5) 
M n T 2 M P y P/4SASSITW6 1 

-choi -*v-A ^mms>6) 

MnT2MPyP 
M n T 4 M P y P 
MnT4MPyP 


3,1X10' 

2.0X1 0 7 

2,1X10' 
1.4X1 0 7 
2.2X1 0 7 * 2 



*2 T. Ohse, S. Nagaoka, Y. Arakawa, H. Kawakami, and K. Nakamura, J. Inorg. 
Biochem., 85, 201 (2001). 



C^S^v MnT2MPyP/1 SAS-SilTW6 1 - c h o I "^V-Afc 
cfc^M nT2MPyP/4SA S-SSTW6 1 - c h o I z^V-A^k^.li 
f£5HS& [MnT2MPyP Cfciftffi) 3 (D^ftb £&< % O D}£1£ 
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I t © I 1 

4 . fag 1 o o n m£AT(D'\\fefc-vfoz>m&mm 1 mt£i\ uig 3 n^5in^(D 

5. ttmti^*>it&m<£ji>7 -< y >m&tfis <n , (n) ^fcut 
cm) 




<o («) (no 



WO 2005/084665 



30 



PCT/JP2004/002750 



2 7 &(,\ U R 2 8 It N - T)V*)VT V^E-^S^-T) 

6. mttj-irvit&mftfry 4 y>«H*#. &js [5,1 0,1 5,20-^h 

(2 -^3MHfU vUU) ^U7^U>3 (MT2MPyP) „ £B [5, 
1 0,1 5,20-f h7*^ (4 -^^Ulf'JvVU) 7|?;P7^U>] (MT4M 
PyP) £jfc(4&JR [ [1 ,3,5,8— ^h^^^JU- 2,4 6,7- 
v (4-;*3MUt 0 'J v^TS FX^U) ] tK;U7^U>] (MPPIX-DMP 
yAm) (0 1 ffi*^(*2aJU±T&y» Hl&i8f*<Z>&S6P# (M) & % (F 
e) » (Mn), =l/\';Uh (Co) % 11 (Cu) . tU^xV (Mo), 

^□a (cr) sfciwjy^A (i r) c tzmmt-tzmmnm 1 II 
S-^-v-Ao 

8. J— ^V^WiWig&MW. Tween-6K Tween-80. Spa 
n 8 0gKtt^l/PZ.^F-88O1 SSfefi 2 @m±T**-5B*3S^ 3 ^ 
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1 5. ffiB8ffc8JT&£S!;J&ISPS 1 4iIEKOlM^o 
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1 6. i&mmms wmmms mmm{ti£&itm&m<D%immmmT&&m&mwi 

1 3 HiBtJcOH^o 

i 7 . mmmwi i n&u urn 9 Jio^n^^JirciB^^)^^^^ * u >ag#s 
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